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1
INTEROPERATIVE CLIP LOADING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of and priority to U.S.

Provisional Patent Application Ser. No. 63/000,091, filed
Mar. 26, 2020, which 1s incorporated by reference herein 1n

its entirety.

FIELD

This technology 1s generally related to surgical clip appli-
ers and, more particularly, to a clip loading device for
intraoperatively loading ligation clips mto a ligation clip
applier.

BACKGROUND

Endoscopic ligation clip appliers are used to apply liga-
tion clips to body vessels during surgical procedures to
occlude or partially occlude the body vessels. These clip
appliers are inserted through small diameter cannulas or
small incisions 1n a patient’s body to access a surgical site
within a body cavity. Performing a surgical procedure endo-
scopically reduces the amount of trauma inflicted on a
patient during a surgical procedure to minimize patient
discomiort and reduce patient recovery times.

Surgical clip appliers include single-fire clip appliers and
multi-fire clip appliers. In single-fire clip appliers, a ligation
clip 1s loaded into the clip applier after each use. Typically,
the clip applier 1s used to withdraw a single clip from a clip
package to load the clip 1mto jaws of the clip applier prior to
cach use of the clip applier. During an endoscopic procedure
in which a single-fire clip applier 1s used, the clip applier 1s
removed from a body cavity after each use to reload a
ligation clip mto the clip applier. This process 1s time
consuming and increases the possibility of infection, thus
increasing trauma to the patient.

Multi-fire clip appliers include a clip cartridge that 1s
coupled to an elongate body of the clip applier that includes
a plurality of ligation clips that are sequentially supplied to
the jaws of the clip applier to facilitate placement of multiple
clips on a body vessel or on body vessels without withdraw-
ing the clip applier from within a body cavity. These clip
appliers are complex especially where articulation of the
distal portion of the clip applier 1s desired.

SUMMARY

This disclosure 1s directed to a clip loading device for a
clip applier. The clip loading device includes an elongate
body that can be positioned at a surgical site during an
endoscopic surgical procedure to provide a supply of liga-
tion clips to the clip applier.

Aspects of this disclosure are directed to an intraoperative
clip loading device including a handle assembly, an elongate
body, a guide member, clip retainers, a plurality of ligation
clips, clip locking arms, and a clip advancing member. The
handle assembly includes a handle grip. The elongate body
has a proximal portion and a distal portion and defines a
longitudinal axis. The proximal portion 1s coupled to the
handle assembly. The elongate body includes an outer tube
having a distal portion defining an opening and including an
inner wall. The guide member 1s positioned on the distal
portion of the outer tube and includes diametrically opposed
channels that are configured to receive jaws of a clip applier.
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The clip retainers are supported on the inner wall of the outer
tube and define clip retention pockets positioned along the
longitudinal axis of the elongate body. Each of the plurality
of ligation clips 1s supported within one of the clip retention
pockets and includes a first beam, a second beam, and a
hinge portion coupling the first beam to the second beam.
Each of the first and second beams 1ncludes spaced bosses.
The clip locking arms are supported within the distal portion
of the outer tube and are formed of a resilient material. The
clip locking arms are aligned with the opposed channels 1n
the guide member and include concavities configured to
receive the spaced bosses of a respective one of the first and
second beams of the ligation clips. The clip advancing
member includes an elongate member and a plurality of
resilient fingers. Each of the resilient fingers engages a
respective one of the plurality of ligation clips. The clip
advancing member 1s movable within the outer tube from a
retracted position to an advanced position to move the
plurality of clips distally within the outer tube.

Other aspects of the disclosure are directed to an intra-
operative clip loading device including an elongate body,
clip retainers, a plurality of ligation clips, clip locking arms,
and a clip advancing member. The elongate body has a
proximal portion and a distal portion and defines a longitu-
dinal axis. The elongate body includes an outer tube having
a distal portion defining an opening and including an inner
wall. The clip retainers are supported on the inner wall of the
outer tube and define clip retention pockets along the
longitudinal axis of the elongate body. Each of the longitu
dinal portions includes a tlexible tab having a stop surface.
Each of the plurality of ligation clips 1s supported within one
of the clip retention pockets and includes a first beam, a
second beam, and a hinge portion coupling the first beam to
the second beam. Each of the first and second beams
includes spaced bosses. The stop surfaces of the tlexible tabs
of the clip retainers are positioned to engage the hinge
portions of the plurality of ligation clips to prevent proximal
movement of the plurality of ligation clips within the outer
tube. The clip locking arms are supported within the distal
portion of the outer tube and are formed of a resilient
material. The clip locking arms are aligned with the opposed
channels 1n the guide member and include concavities
configured to receive the spaced bosses of a respective one
of the first and second beams of the ligation clips. The clip
advancing member includes an elongate member and a
plurality of resilient fingers. Fach of the resilient fingers
engages a respective one of the plurality of ligation clips.
The clip advancing member 1s movable within the outer tube
from a retracted position to an advanced position to move
the plurality of clips distally within the outer tube.

Other aspects of the disclosure are directed to an intra-
operative clip loading device including a handle assembly,
an elongate body, clip retainers, a plurality of ligation clips,
clip locking arms, and a clip advancing member. The handle
assembly includes a handle grip and an actuator. The elon-
gate body has a proximal portion and a distal portion and
defines a longitudinal axis. The proximal portion 1s coupled
to the handle assembly. The elongate body includes an outer
tube having a distal portion defiming an opening and an inner
wall. The clip retainers are supported on the inner wall of the
outer tube and define clip retention pockets positioned along
the longitudinal axis of the elongate body. The clip retainers
are formed of a resilient material. Each of the clip retainers
includes a base portion secured to the inner wall of the outer
tube and a longitudinal portion. The clip retainers are
positioned along opposite sides of the outer tube and each of
the clip retainers 1s aligned with another of the clip retainers
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such that two diametrically opposed clip retainers cooperate
to define one of the clip retention pockets. Each of the
plurality of ligation clips 1s supported within one of the clip
retention pockets and includes a first beam, a second beam,
and a hinge portion that couples the first beam to the second
beam. Each of the first and second beams includes spaced
bosses. The clip locking arms are supported within the distal
portion of the outer tube and are formed of a resilient
material. The clip locking arms are aligned with the opposed
channels 1n the guide member and include a concavity that
1s configured to receive the spaced bosses of a respective one
of the first and second beams of the ligation clips. The clip
advancing member includes an elongate member and a
plurality of resilient fingers. Each resilient finger of the
plurality of resilient fingers engages a respective one of the
plurality of ligation clips. The clip advancing member 1s
movable within the outer tube from a retracted position to an
advanced position 1n response to actuation of the actuation
member to move the plurality of clips distally withun the
outer tube.

In aspects of the disclosure, the handle assembly includes
an actuator that 1s movable to move the clip advancing
member between its retracted and advanced positions.

In some aspects of the disclosure, the clip retainers are
formed of a resilient material.

In certain aspects of the disclosure, each of the clip
retainers 1includes a base portion secured to the inner wall of
the outer tube and a longitudinal portion, and the clip
retainers are positioned along opposite sides ol the outer
tube 1n alignment with another of the clip retainers such that
two diametrically opposed clip retainers cooperate to define
one of the clip retention pockets.

In aspects of the disclosure, each of the clip retainers
includes a transverse portion that interconnects the base
portion and the longitudinal portion.

In some aspects of the disclosure, each of the longitudinal
portions includes a flexible tab that i1s positioned to engage
the hinge portion of a respective one of the plurality of
ligation clips to prevent proximal movement of the respec-
tive ligation clip within the outer tube.

In certain aspects of the disclosure, each of the flexible
tabs 1s secured to the longitudinal portion of a respective one
of the clip retainers 1n cantilevered fashion and includes a
distal stop surtace.

In aspects of the disclosure, the clip locking arms are
secured to the inner wall of the outer tube in cantilevered
fashion, and each of the clip locking arms includes a
proximal portion and a distal portion, wherein the concavi-
ties are formed in the distal portion of the clip locking
members.

In some aspects of the disclosure, the outer tube defines
cutouts that are aligned with the distal portions of the clip
locking arms, and the distal portions of the clip locking arms
are detlectable outwardly into the cutouts to receive one of
the plurality of ligation clips.

In certain aspects of the disclosure, the resilient fingers of
the clip advancing members extend mmwardly in a distal
direction from the elongate member of the clip advancing
members into engagement with one of the first and second
beams of a respective one of the plurality of ligation clips.

Another aspect of the disclosure 1s directed to a method of
intraoperatively loading a ligation clip mto a clip applier
which includes inserting the clip applier through a first
incision 1n a patient to access a body cavity of the patient;
mserting a clip loading device which supports a plurality of
ligation clips through a second incision in the patient to
access the body cavity; and inserting a jaw assembly of the
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clip applier into the clip loading device within the body
cavity to load a first ligation clip of the plurality of ligation
clips from the clip loading device into the jaw assembly of
the clip applier.

In aspects of the disclosure the method includes applying
a ligation clip to tissue within the body cavity of the patient
and subsequently inserting the jaw assembly of the clip
applier into the clip loading device to load a second ligation
clip of the plurality of ligation clips from the clip loading
device 1nto the jaw assembly of the clip applier

Other features of the disclosure will be appreciated from
the following description.

BRIEF DESCRIPTION OF DRAWINGS

Various aspects of the disclosed intraoperative ligation
clip loading device are described herein below with refer-
ence to the drawings, wherein:

FIG. 1 1s a side perspective view ol an intraoperative
ligation clip loading device according to aspects of the
present disclosure;

FIG. 2 15 a side perspective view of an exemplary ligation

clip of the intraoperative ligation clip loading device shown
in FIG. 1;

FIG. 3 1s a cross-sectional view of a distal portion an
clongate body of the intraoperative ligation clip loading
device taken along section line 3-3 of FIG. 1 including a
plurality of ligation clips;

FIG. 4 1s an enlarged view of the indicated area of detail
shown 1n FIG. 3;

FIG. 5 1s a cross-sectional, cutaway view of a central
portion of the elongate body of the intraoperative ligation
clip loading device shown 1n FIG. 1 including a plurality of
ligation clips;

FIG. SA 1s a side perspective view of clip retainers
supported within a portion of the elongate body of the
intraoperative ligation clip loading device shown in FIG. 1
with the portion of the elongate body shown 1n phantom;

FIG. 5B 1s a side perspective view of the clip retainers
supported within a portion of the elongate body of the
intraoperative ligation clip loading device shown in FIG. 1
with the portion of the elongate body shown in phantom and
a clip supported between the clip retainers;

FIG. 6 15 a cross-sectional view of the distal portion of the
intraoperative ligation clip loading device shown in FIG. 1
as the plurality of ligation clips are advanced within the body
of the intraoperative ligation clip loading device;

FIG. 7 1s a cross-sectional, cutaway view of the central
portion of the body of the imtraoperative ligation clip loading,
device shown 1n FIG. 1 as the plurality of ligation clips are
advanced within the body of the intraoperative ligation clip
loading device;

FIG. 8 1s a side perspective view of the distal portion of
the intraoperative ligation clip loading device shown 1n FIG.
8A as the ligation clip applier 1s inserted into the distal
portion of the intraoperative ligation clip loading device;

FIG. 8A 1s a side perspective view of the intraoperative
ligation clip loading device shown in FIG. 1 with a ligation
clip applier positioned adjacent a distal portion of the
loading device;

FIG. 9 1s a cross-sectional view taken along section line
9-9 of FIG. 8 illustrating the ligation clip applier positioned
within the distal portion of the intraoperative ligation clip
loading device;

FIG. 10 1s a cross-sectional view taken along section line
10-10 of FIG. 9; and
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FIG. 11 1s a side perspective view from a distal end of a
ligation clip applier supporting a ligation clip removed from

the distal portion of the mtraoperative ligation clip loading,
device;

FIG. 12 1s a flowchart of the method for using the
intraoperative clip loading device shown i FIG. 1;

FIG. 13 1s a perspective view of a patient with the
intraoperative device shown 1n FIG. 1 and the clip applier
shown 1n FIG. 11 positioned within a patient;

FIG. 14 1s a perspective view of a body cavity of the
patient shown in FIG. 13 with the intraoperative device
shown in FIG. 1 and the clip applier shown mn FIG. 11
positioned within the patient as a clip 1s applied to tissue;

FIG. 15 1s a perspective view of the body cavity of the
patient shown in FIG. 14 with the traoperative device
shown in FIG. 1 and the clip applier shown mn FIG. 11
positioned within the patient as a second clip 1s loaded 1nto
the clip applier; and

FIG. 16 1s a perspective view of a body cavity of the
patient shown in FIG. 13 with the itraoperative device
shown in FIG. 1 and the clip applier shown 1n FIG. 11
positioned within a patient as the second clip 1s applied to
tissue.

DETAILED DESCRIPTION

The disclosed intraoperative clip loading device will now
be described in detail with reference to the drawings in
which like reference numerals designate identical or corre-
sponding elements in each of the several views. However, 1t
1s to be understood that aspects of the disclosure included
herein are merely exemplary of the disclosure and may be
embodied in various forms. Well-known functions or con-
structions are not described 1n detail to avoid obscuring the
disclosure 1n unnecessary detail. Therefore, specific struc-
tural and functional details disclosed herein are not to be
interpreted as limiting, but merely as a basis for the claims
and as a representative basis for teaching one skilled 1n the
art to variously employ the disclosure in virtually any
appropriately detailed structure. In addition, directional
terms such as front, rear, upper, lower, top, bottom, distal,
proximal, and similar terms are used to assist 1n understand-
ing the description and are not intended to limit the disclo-
sure.

In this description, the term “proximal” 1s used generally
to refer to that portion of the device that 1s closer to a
clinician, while the term “distal” 1s used generally to refer to
that portion of the device that 1s farther from the clinician.
In addition, the term “endoscopic™ 1s used generally to refer
to endoscopic, laparoscopic, arthroscopic, and/or any other
procedure conducted through a small diameter incision or
cannula. Further, the term “clinician™ 1s used generally to
refer to medical personnel including doctors, nurses, and
support personnel.

The disclosed intraoperative clip loading device includes
an elongate body that supports a plurality of ligation clips
and a clip advancing member for advancing the plurality of
ligation clips towards a distal portion of the elongate body.
The distal portion of the elongate body defines an opening
that 1s accessible to a ligation clip applier to facilitate
loading of the ligation clip applier through the distal portion
of the elongate body of the intraoperative clip loading
device. The elongate body 1s dimensioned to be positioned
through a standard size port of a cannula to access a surgical
site. The loading device can be positioned within a body
cavity during an endoscopic surgical procedure to facilitate
intraoperative loading of the ligation clip applier i vivo.
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FIG. 1 1illustrates exemplary aspects of the disclosed
intraoperative clip loading device shown generally as load-
ing device 10. The loading device 10 includes a handle
assembly 12 and an elongate body 14. The elongate body 14
includes a distal portion 14a and a proximal portion 145 that
1s fixedly coupled to the handle 12. The handle assembly 12
includes a handle grip 16 and an actuator 18. Although the
handle grip 16 1s 1illustrated as a pistol-type grip, 1t 1s
envisioned that the handle grip 16 may have a variety of
configurations that are ergonomically pleasing to a clinician.

FIG. 2 1llustrates a ligation clip 20, a plurality of which 1s
received within the elongate body 14 of the loading device
10. Each of the ligation clips 20 includes a first beam 22, a
second beam 24, and a hinge portion 26 that interconnects
the first beam 22 to the second beam 24 and allows the
ligation clip 20 to pivot between open and clamped posi-
tions. Each of the beams includes bosses 28 that are posi-
tioned on opposite sides of the respective beams 22 and 24.
The bosses 28, as known 1n the art, provide engagement
surfaces that facilitate securement of the ligation clip 20
onto to a ligation clip applier 100 (FIG. 8A).

FIGS. 3-5B illustrate the elongate body 14 of the loading
device 10 which includes an outer tube 30, a clip advancing
member 32, clip retainers 34, clip locking arms 36, and a
guide member 38. The outer tube 30 1s hollow and houses
cach of the components of the elongate body 14 listed above
as well as a plurality of ligation clips 20. The outer tube 30
includes a distal portion 30a that receives or supports the
guide member 38. In aspects of the disclosure, the outer tube
30 and the guide member 38 are integrally formed although
it 1s envisioned that the guide member 38 could be formed
separately from the outer tube 30 and secured to the outer
tube 30. The guide member 38 defines a through bore 40 and
includes diametrically opposed rectangular guide channels
42 that extend from the outwardly from the through bore 40.
The guide channels 42 receive jaws 112 (FIG. 8A) of an end
cllector 114 of a clip applier 100 to guide the jaws 112 into
engagement with a distal-most clip 20a of the plurality of
clips 20 supported within the outer tube 30 as described 1n
turther detail below.

The clip retainers 34, best shown in FIGS. 5-5B, are
formed of a resilient material and include a base portion 50
and flexible arms 52. The flexible arms 52 extend from the
base portion and include a transverse portion 52q and a
longitudinal portion 52b6. The base portion 50 of each of the
clip retainers 34 1s secured to an inner wall 44 of the outer
tube 30. Each of the clip retainers 34 1s positioned in
opposition to another one of the clip retainers 34 to define a
clip retention pocket 56 between the two opposed clip
retainers 34. The clip retention pockets 36 are defined
between respective opposed clip retainers 34 along the outer
tube 30 from a proximal end portion of the outer tube 30 to
a distal end portion of the outer tube 30. When a ligation clip
20 1s recerved between the longitudinal portions 525 of the
two opposed clip retainers 34, the flexible arms 52 of the clip
retainers 34 flex outwardly and apply an inwardly directed
force onto the hinge portion 26 and beams 22 and 24 of the
ligation clip 20 to support the ligation clip 20 within the
outer tube 30 of the elongate body 14 of the loading device
10 (FIG. SB).

Each of the longitudinal portions 5256 of the flexible arms
52 of the clip retainers 34 includes a flexible tab 58 that has
a proximal end that 1s secured to the flexible arm 52 1n
cantilevered fashion and a distal end that defines a distal stop
surface 60. When a ligation clip 20 is received between the
flexible arms 52, the tabs 38 are deformed inwardly to allow
the ligation clip 20 to move distally by the tab 58. When the
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ligation clip 20 moves past the tab 58, the tab 58 springs
outwardly such that the stop surface 60 of the tab 58 is
aligned with the hinge portion 26 of a respective one of the
ligation clips 20 to obstruct proximal movement of the
ligation clip 20 within the outer tube 30.

FIGS. 3 and 4 illustrate the clip advancing member 32
which 1s movable within the outer tube 30 between retracted
and advanced positions and includes an elongate member 64
and a plurality of resilient fingers 66. Each of the plurality
of resilient fingers 66 extends from the elongate member 64
in a distal direction at an acute angle into the outer tube 30
and engages the second beam 24 of one of the ligation clips
20. The elongate member 64 has a proximal portion (not
shown) that 1s coupled to the actuator 18 of the handle
assembly 12 such that actuation of the actuator 18 moves the
clip advancing member 32 between its retracted and
advanced positions. When the clip advancing member 32 1s
moved from its retracted position to its advanced position,
cach of the ligation clips 20 1s advanced within the outer
tube 30 from a first retention pocket 56 between two
opposed clip retainers 34 to the next distally located reten-
tion pocket 536 within the outer tube 30.

The clip locking arms 36 are secured i1n cantilevered
tashion within the distal portion of the outer tube 30 and are
formed of a resilient material. Each of the clip locking arms
36 has a proximal portion 70 that 1s secured to the inner wall
44 of the outer tube 30 and a distal portion 72 that includes
a concavity 74. The concavities 74 of the clip locking arms
36 receive the bosses 28 of a respective ligation clip 20 when
the ligation clip 20 1s delivered to a position between the clip
locking arms 36 by the clip advancing member 32. The distal
portion 72 of each of the clip locking arms 36 1s positioned
adjacent to a cutout 76 formed in the outer tube 30 of the
clongate body 14. The cutouts 76 accommodate the distal
portions of the clip locking arms 36 as a ligation clip 30 1s
advanced to a position between the clip locking arms 36.
More specifically, the cutouts 76 allow the clip locking arms
36 to flex outwardly when a ligation clip 20 1s delivered to
the clip locking arms 36 by the clip advancing member 32
and when a ligation clip 20 1s removed from the elongate
body 14 by a clip apphier 100 (FIG. 8A) as described in
turther detail below. The clip locking arms 36 are longitu-
dinally aligned with guide channels 42 formed 1n the guide
member 38 and with the clip retention pockets 56 defined by
the clip retainers 34 positioned along the length of the outer
tube 30.

FIG. 6 illustrates the distal portion 14a of the elongate
body 14 as the clip advancing member 32 1s moved towards
its advanced position to advance the plurality of clips 20
within the outer tube 30 of the elongate body 14. When the
clip advancing member 32 1s moved towards its advanced
position 1n the direction indicated by arrow “A” 1n FIG. 6,
cach of the resilient fingers 66 of the clip advancing member
32 engages a respective ligation clip 20 and advances a
respective ligation clip 20 from a clip retention pocket 56 to
the next distally located clip retention pocket 56 defined
between two opposed clip retainers 34. The distal-most clip
20a of the plurality of ligation clips 20 1s advanced to a
position between the clip locking arms 36. As the distal-most
clip 20a 1s moved between the clip locking arms 36, the
bosses 28 on the distal-most clip 20a engage the clip locking,
arms 36 to deflect the distal portions 72 of the clip locking
arms 36 in the direction of arrow “B” ito the cutouts 76
formed 1n the outer tube 30. As the distal-most ligation clip
20a moves to a position in which the bosses 28 of the
ligation clip 20a are aligned with the concavities 74 1n the
clip locking arms 36, the clip locking arms 36 snap inwardly
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to position the bosses 28 within the concavities 74 to grip the
ligation clip 20a between the clip locking arms 36.

As the clip advancing member 32 moves towards it
advanced position, and the ligation clips 20 are received 1n
the next distal clip retention pocket 56, the ligation clips 20
pass over one of the flexible tabs 58 of the clip retainers 34.
As the ligation clips 20 pass over the flexible tabs 38, the
flexible tabs 58 are deformed inwardly until the hinge
portion 26 of the ligation clips 20 pass distally over the
flexible tabs 58. Once the ligation clips 20 pass over the
flexible tabs 58, the flexible tabs 58 return to a positon 1n
which the stop surfaces 60 of the tabs 38 are aligned with the
hinge portions 26 of the ligation clips 20 to prevent proximal
movement of the ligation clips 20 within the outer tube 30.

FIG. 7 illustrates the clip advancing member 32 as the clip
advancing member 32 moves 1n the direction of arrow “C”
from 1ts advanced position back towards its retracted posi-
tion. As the clip advancing member 32 returns to 1ts retracted
position, the resilient fingers 66, which are angled towards
the distal end of the outer tube 30, engage the ligation clips
30 positioned proximally of the respective resilient fingers
66. As described above, the ligation clips 20 are prevented
from moving proximally within the outer tube 30 by the
flexible tabs 58. As such, the resilient fingers 66 of the clip
advancing members are deformed inwardly towards the
clongate member 64 in the direction indicated by arrows
“D” and pass beneath the respective ligation clips 20. In the
retracted position of the clip advancing member 32, the
resilient fingers 66 return to their undeformed positions
shown 1n FIG. 3 located proximally of the respective ligation
clips 20.

FIGS. 8-11 illustrate the loading device 10 as a ligation
clip applier 100 1s inserted into the distal portion 14a of the
clongate body 14 to remove the distal-most ligation clip 20a
(F1G. 10) from the loading device 10. The clip applier 100
includes an end eflector 114 that includes jaws 112. The jaws
112 are movable 1n relation to each other to move a ligation
clip 20 from an open position to a clamped position as
known 1n the art. Each of the jaws 112 of the end effector 114
includes a distal portion including a hook portion 118 that
defines a recess 120 that receives the bosses 28 of a ligation
clip 20 to secure the ligation clip 20 to the clip applier 100.

In order to load a ligation clip 20 onto the clip applier 100,
the jaws 112 of the clip applier 100 are inserted into the
channels 42 of the guide member 38 1n the distal portion 14a
of the loading device 100. The channels 42 are aligned with
the clip retention pockets 56 defined by the clip retainers 34
and with the clip locking arms 36 such that the jaws 112 of
the clip applier 100 are aligned with the first and second
beams 22 and 24 of the distal-most ligation clip 20a. When
the jaws 112 engage the distal portion 72 of the clip locking
arms 36, the clip locking arms 36 are deflected outwardly 1n
the direction of arrows “E” in FIG. 10 to release the
distal-most ligation clip 20a from the concavities 74 of the
clip locking arms 36. As the jaws 112 of the clip applier 10
move further distally into the outer tube 30 of the loading
device 10, the jaws 112 engage the beams 22 and 24 of the
ligation clip 20a such that the bosses 28 are received 1n the
recesses 120 of the hook portions 118 of the jaws 112. The
stop surface 60 of the tab 58 of the clip retainers 34 engage
the ligation clip 20a to prevent proximal movement of the
ligation clip 20a within the outer tube 30. Once the bosses
28 are received within the recesses 120 of the jaw members
112, the end eflector 114 of the clip applier 100 can be
removed from the loading device 10 (FIG. 11) with the
ligation clip 20 supported on the jaws 112. After the distal-
most ligation clip 20a 1s removed from the elongate body 14
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of the loading device 10, the actuator 18 of the handle
assembly 12 of the loading device 10 can be actuated to
advance the ligation clips 20 within the elongate body 14 to
position the distal-most clip 20qa 1n position between the clip
locking arms 36 of the loading device 10.

The disclosed loading device 10 can be mnserted through
a cannula (not shown) to a surgical site within a body cavity
to facilitate reloading of a single-use clip applier 100 during,
a surgical procedure at the surgical site. The elongate body
14 has a length to access the surgical site and to house a
plurality of ligation clips 20, e.g., 5 or more ligation clips 20.
The loading device 10 obviates any need to remove a
single-use clip applier from a body cavity through a cannula
to facilitate reloading of the clip applier 100.

FIGS. 12-16 1llustrate use of the loading device 10 and the
clip applier 100 during a surgical procedure that requires
more than one ligation clip 20 to ligate a body vessel 200.
During the surgical procedure, the clip applier 100 and the
loading device 10 are inserted through separate incisions “I”
into a patient “P” to access a body cavity “BC” (FIG. 14).
(Steps 300 and 302 1n FI1G. 12.) It 1s envisioned that cannulas
202a and 2025 can be positioned within the incisions “I” and
the clip applier 100 and the loading device 10 can be mserted
through the cannulas 202a and 202b6. In aspects of the
disclosure, the clip applier 100 1s loaded with a first clip 20a
(FIG. 14) when the clip applier 100 1s inserted through the
cannula 202a. After the clip applier 100 1s 1nserted through
the cannula 202qa, the clip applier 100 1s manipulated to
position the jaws 112 of the clip applier 100 about the body
vessel 200 (FIG. 14) and the clip applier 100 1s actuated to
close the ligation clip 20a about the body vessel 200. (Step
304 1n FIG. 12.) After the ligation clip 20a 1s closed about
the body vessel 200, the jaws 112 of the clip applier 100 are
removed from about the closed ligation clip 20a and are
inserted into the distal end of the loading device 10 (FIG. 15)
in the manner described above to retrieve a second ligation
clip 206 (FIG. 16) from the loading device 10. (Step 306 1n
FIG. 12.) Once the second ligation clip 206 1s supported
between the jaws 112 of the clip applier 100, the jaws 112
of the clip applier 100 are withdrawn from the loading
device 10 and the clip applier 100 1s manipulated to repo-
sition the jaws 112 of the clip applier 100 about the body
vessel 200 (FIG. 16) (or about a different body vessel). (Step
308 1n FIG. 12.) The clip applier 100 can now be actuated
to close the second ligation clip 206 about the body vessel
200. This process can be repeated to reload the clip applier
100 after placement of each ligation clip 20. (Step 310 1n
FIG. 12.) In order to advance the clips 20a-b within the
loading device 10 to allow the clips 20 within the loading
device 10 to be retrieved by the clip applier 100, the actuator
18 of the loading device 10 must be operated to advance the
clips 20a-b within the loading device 10.

It 1s envisioned that the clip applier 10 can be mserted
through the cannula 202a without a ligation clip 20 sup-
ported between the jaws 112 of the clip applier 10. In such
a case, the jaws 112 of the clip applier 100 can be 1nserted
into the loading device 10 to retrieve a clip 20a-b prior to
placement of the first ligation clip 20a about the body vessel
200. Inserting the clip applier 100 through the cannula 202a
without a clip 20a-b loaded between the jaws 112 may allow
the clip applier 100 to be inserted through a smaller diameter
cannula.

Persons skilled in the art will understand that the devices
and methods specifically described herein and illustrated 1n
the accompanying drawings are non-limiting exemplary
aspects of the disclosure. It 1s envisioned that the elements
and features 1llustrated or described in connection with one
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exemplary embodiment may be combined with the elements
and features of another without departing from the scope of
the present disclosure. As well, one skilled in the art waill
appreciate further features and advantages of the disclosure
based on the above-described aspects of the disclosure.
Accordingly, the disclosure 1s not to be limited by what has
been particularly shown and described, except as indicated
by the appended claims.

What 1s claimed 1s:

1. An mtraoperative clip loading device comprising:

a handle assembly including a handle grip;

an elongate body having a proximal portion and a distal
portion and defining a longitudinal axis, the proximal
portion coupled to the handle assembly, the elongate
body including an outer tube having a distal portion
defining an opening and including an nner wall;

a guide member positioned on the distal portion of the
outer tube, the guide member including diametrically
opposed channels configured to receive jaws of a clip
applier;

clip retainers supported on the inner wall of the outer tube,
the clip retainers defining clip retention pockets along
the longitudinal axis of the elongate body;

a plurality of ligation clips, each of the plurality of
ligation clips being supported within one of the clip
retention pockets and including a first beam, a second
beam, and a hinge portion coupling the first beam to the
second beam, each of the first and second beams
including spaced bosses;

clip locking arms supported within the distal portion of
the outer tube, the clip locking arms formed of a
resilient material and being aligned with the opposed
channels of the guide member, the clip locking arms
cach including a concavity configured to receive the
spaced bosses of a respective one of the first and second
beams of the ligation clips; and

a clip advancing member 1including an elongate member
and a plurality of resilient fingers, each resilient finger
of the plurality of resilient fingers engaging a respective
one of the plurality of ligation clips, the clip advancing,
member movable within the outer tube from a retracted
position to an advanced position to move the plurality
of ligation clips distally within the outer tube.

2. The mtraoperative clip loading device of claim 1,
wherein the handle assembly includes an actuator, the actua-
tor movable to move the clip advancing member between its
retracted and advanced positions.

3. The traoperative clip loading device of claim 1,
wherein the clip retainers are formed of a resilient material,
cach of the clip retainers including a base portion secured to
the inner wall of the outer tube and a longitudinal portion,
the clip retainers positioned along opposite sides of the outer
tube, each of the clip retainers aligned with another of the
clip retainers such that two diametrically opposed clip
retainers cooperate to define one of the clip retention pock-
ets.

4. The intraoperative clip loading device of claim 3,
wherein each of the clip retamners includes a transverse
portion that interconnects the base portion and the longitu-
dinal portion.

5. The traoperative clip loading device of claim 4,
wherein each of the longitudinal portions includes a flexible
tab that 1s positioned to engage the hinge portion of a
respective one of the plurality of ligation clips to prevent
proximal movement of the respective ligation clip within the
outer tube.
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6. The intraoperative clip loading device of claim 5,
wherein each of the flexible tabs 1s secured to the longitu-
dinal portion of a respective one of the clip retainers 1n
cantilevered fashion and includes a distal stop surface.

7. The mtraoperative clip loading device of claim 1,
wherein the clip locking arms are secured to the inner wall
of the outer tube 1 cantilevered fashion, each of the clip
locking arms including a proximal portion and a distal
portion, the concavities being formed 1n the distal portions
of the clip locking arms.

8. The intraoperative clip loading device of claim 7,
wherein the outer tube defines cutouts that are aligned with
the distal portions of the clip locking arms, the distal
portions of the clip locking arms being detlectable outwardly
into the cutouts to receive one of the plurality of ligation
clips.

9. The intraoperative clip loading device of claim 1,
wherein the resilient fingers of the clip advancing member
extend mwardly 1n a distal direction from the elongate
member of the clip advancing member 1nto engagement with
one of the first and second beams of a respective one of the
plurality of ligation clips.

10. An mtraoperative clip loading device comprising:

an elongate body having a proximal portion and a distal
portion and defining a longitudinal axis, the elongate
body including an outer tube having a distal portion
defining an opening and including an inner wall;

clip retainers supported on the inner wall of the outer tube,
cach of the clip retainers having a base portion secured
to the mner wall and a longitudinal portion, the clip
retainers positioned along opposite sides of the outer
tube such that each pair of two diametrically opposed
clip retainers cooperate to define one of a plurality of
clip retention pockets between their longitudinal por-
tions, each of the longitudinal portions including a
tflexible tab having a stop surface;

a plurality of ligation clips, each of the plurality of
ligation clips being supported within one of the clip
retention pockets and including a first beam, a second
beam, and a hinge portion coupling the first beam to the
second beam, each of the first and second beams
including spaced bosses, wherein the stop surfaces of
the flexible tabs of the clip retainers are positioned to
engage the hinge portions of the plurality of ligation

clips to prevent proximal movement of the plurality of
ligation clips within the outer tube;

clip locking arms supported within the distal portion of

the outer tube, the clip locking arms being formed of a
resilient material and being aligned with opposed chan-
nels of a guide member, the clip locking arms each
including a concavity configured to receive the spaced
bosses of a respective one of the first and second beams
of the ligation clips; and

a clip advancing member including an elongate member

and a plurality of resilient fingers, each resilient finger
of the plurality of resilient fingers engaging a respective
one of the plurality of ligation clips, the clip advancing
member movable within the outer tube from a retracted
position to an advanced position to move the plurality
of ligation clips distally within the outer tube.

11. The intraoperative clip loading device of claim 10,
turther including a handle assembly including a handle grip
and an actuator, the actuator being coupled to the clip
advancing member such that movement of the actuator
moves the clip advancing member between its retracted and
advanced positions.
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12. The intraoperative clip loading device of claim 10,
wherein the guide member 1s positioned on the distal portion
of the outer tube, and the opposed channels are configured
to receive jaws of a clip applier.

13. The intraoperative clip loading device of claim 10,
wherein the clip retainers are formed of a resilient material.

14. The intraoperative clip loading device of claim 13,
wherein each clip retainer includes a transverse portion that
interconnects the base portion of the clip retainer and the
longitudinal portion of the clip retainer.

15. The intraoperative clip loading device of claim 10,
wherein each of the flexible tabs 1s secured to the longitu-
dinal portion of a respective one of the clip retainers 1n
cantilevered fashion.

16. The intraoperative clip loading device of claim 10,
wherein the clip locking arms are secured to the inner wall
of the outer tube 1n cantilevered fashion, each of the clip
locking arms including a proximal portion and a distal
portion, the concavities being formed 1n the distal portions
of the clip locking arms.

17. The ntraoperative clip loading device of claim 16,
wherein the outer tube defines cutouts that are aligned with
the distal portions of the clip locking arms, the distal
portions of the clip locking arms being detlectable outwardly
into the cutouts to receive one of the plurality of ligation
clips.

18. The intraoperative clip loading device of claim 10,
wherein the resilient fingers of the clip advancing member
extend mwardly 1n a distal direction from the elongate
member of the clip advancing member 1nto engagement with
one of the first and second beams of a respective one of the
plurality of ligation clips.

19. An mtraoperative clip loading device comprising:

a handle assembly including a handle grip and an actua-

{or;

an elongate body having a proximal portion and a distal
portion and defining a longitudinal axis, the proximal
portion coupled to the handle assembly, the elongate
body including an outer tube having a distal portion
defining an opening and an inner wall;

clip retainers supported on the inner wall of the outer tube,
the clip retainers defining clip retention pockets along
the longitudinal axis of the elongate body, the clip
retainers formed of a resilient material, each of the clip
retainers mcluding a base portion secured to the inner
wall of the outer tube and a longitudinal portion, the
clip retainers positioned along opposite sides of the
outer tube, each of the clip retainers aligned with
another of the clip retainers such that two diametrically
opposed clip retainers cooperate to define one of the
clip retention pockets;

a plurality of ligation clips, each of the plurality of
ligation clips being supported within one of the clip
retention pockets and including a first beam, a second
beam, and a hinge portion coupling the first beam to the
second beam, each of the first and second beams
including spaced bosses;

clip locking arms supported within the distal portion of
the outer tube, the clip locking arms formed of a
resilient material and being aligned with opposed chan-
nels in a guide member, the clip locking arms each

including a concavity configured to receive the spaced
bosses of a respective one of the first and second beams
of the ligation clips; and

a clip advancing member 1including an elongate member
and a plurality of resilient fingers, each resilient finger
of the plurality of resilient fingers engaging a respective
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one of the plurality of ligation clips, the clip advancing

member movable within the outer tube from a retracted

position to an advanced position 1n response to actua-

tion of the actuator to move the plurality of ligation
clips distally within the outer tube. 5

20. The intraoperative clip loading device of claim 19,

wherein each of the clip retainers includes a transverse

portion that interconnects the base portion and the longitu-

dinal portion.
10
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